The effect of coconut oil feeding with and without cholesterol on folate metabolism in the two strains of mice, C57BL/6 and AKR have been studied. Liver total folate levels are higher in AKR mice. Coconut oil feeding markedly decreased the ratio of nonmethyl/methyl folates in C57BL/6 strain but not in AKR. Cholesterol supplementation to the coconut oil diet increased the percentage of monoglutamyl folates at the expense of polyglutamyl folates in both strains . Only C57BL/6 strain showed growth retardation on coconut oil feeding. The differences in hepatic folate metabolism between the two strains could possibly have an important role in determining their differences in susceptibility to diet induced atherosclerosis.
Introduction
Changes in the lipid composl1:J.on of diets had been reported to elicit differences in the fatty acid content of various tissues and alterations in the lipid composition of various membranes thereby altering the integrity and properties of membranes ( 1) . Recently dietary cholesterol had been reported to have a role in determining fatty acid composition of membranes in liver concomitant with the changes in some lipid metabolizing enzymes (2) . Also lipids had been suggested to have a role in the transport of folate as cholesterol depletion lead to markedly decreased rate of folate internalization (3) .
Homocysteinemia resulting from disorders of metabolism of homocysteine caused by different reasons including deficiency of folic acid, BI2 and § Author for correspondence .
B6 has been shown to be associated with atherogenesis (4). Since differences in the susceptibility to atherogenesis in mice have been shown by the response of C57BL/6J and the A/J mice to an atherogenic diet (5), the present study was undertaken to see whether alterations in the folate forms could correlate the strain differences in their susceptibility or resistance to the disease.
Since the mouse is an ideal model for studies in atherogenesis (5-6) the suggested anti-atherogenic role of vitamin folic acid could be better evaluated. The experiments presented here describe the changes in folate patterns in the two species of mice viz. AKR and C57BL/6 fed on coconut oil diet compared to sesame seed oil fed controls on which there is scarcely any information .
Whether sesame seed oil could reverse the effect of coconut oil administration in terms of the folate form was also the object of this study.
Materials and Methods
Folic acid casei medium used in folate estimation was purchased from Hi Media Laboratories, Bombay, India. Cholesterol (99% pure) was purchased from SRL chemicals Pvt. ltd. (Bombay, India). All other dietary constituents were from local market. All the diets contained folic acid (2 mg/kg diet) and vitamin BI2 (50 Ilg/kg diet) .
Male AKR and (C57BL/6 mice, 2-3 months old, weighing around 25-30 g were housed in aluminum cages in a room with 12 hourly dark and light arrangments. They were allowed to adapt to the environment for 1-2 days prior to dietary treatment and were fed ad libitum. Weight was monitored every week.
Control and experimental diets were prepared as given in table 1. Both the strains of mice fed on experimental diets i.e coconut oil (co) diet and coconut oil with cholesterol (CO + CH) diet (Table 1 ) for 4 weeks. Each set contained 10-15 animals per strain. 5-6 animals from each experimental set was shifted from experimental diets to coconut oil with sesame seed oil (CO + SE) diet and coconut oil with cholesterol and sesame oil (CO + CH + SE) diet. Rest of the animals were continued on experimental diet for another 4 weeks.
Half the number of animals were sacrificed at the end of initial 4 weeks and remaining animals after 8 weeks. They were killed by ether anesthesia and liver was removed. Known amount of liver was homogenized in 0 .1% ascorbate (pH 6 .0) . Inactivation of endogenous folyl conjugase was obtained by heating the homogenate in 70-80°C waterbath. Folate activity was estimated by (7). Synthetic 5-formyltetrahydrofolate was used as standard, after correction for inactive isomer (8) .
Statistical analysis was carried out by using Student's "t" -test (9) . The data are presented as mean ±SEM (standard error of mean) .
Results and Discussion
In normal (Group I) C57BL/6 strain of mice, polyglutamyl folates constituted nearly 80% of the total hepatic folates and the rest were monoglutamyl forms (Tab. 2). On coconut oil feeding (Group II) there was a decrease in both total L. casei and P. cerevisiae activity, the decrease in the percentage of polyglutamyltetrahydrofolates (P. cerevisiae activity) was quite significant (p<O.OOI). The ratio of nonmethyl folates to methyl folates was markedly reduced on coconut oil feeding. Addition of sesame seed oil (in the second half) to coconut oil diet (Group III) resulted in considerably increased L. casei activity and P. cerevisiae activity in liver. Although the ratio of polyglutamyl folate to total folate remained unchanged (both L. casei and P. cerevisiae activity), the ratio of nonmethyl to methyl folate was restored to normal.
Addition of cholesterol to the coconut oil diet (Group IV) resulted in an increase in the proportion of monoglutamyl folates at the expense of polyglutamyl folates (both L. casei and P. cerevisiae activity). Also there is an increase in the ratio of nonmethyl to methyl forms (as compared to group II). But the ratio of polyglutamyl folates to Inclusion of sesame seed oil in the coconut oil diet with cholesterol (Group V ) did not cause any marked changes in the ratio of polyglutamyl folates to total folates or the ratio of nonmethyl folates to methyl folates.
The results presented in Table 3 certainly indicate that the metabolic fate of folates in AKR strain of mice is different from that in C57BL/6 strain. Coconut oil diet (Group II) had not changed the hepatic levels of total folate, polyglutamylfolates and monoglutamyl folates as measured by L. casei and P. cerevisiae activity. Neither there was any marked change in the ratio of nonmethyl folates to methyl folates. However, presence of cholesterol (Group IV) considerably increased the ratio of nonmethyl folates to methyl folates as compared to group II. There was a marked increase in the proportion of monoglutamyl folates at the expense of polyglutamyl folates as total folates remained significantly unaltered with both L. casei active folates as well as P. cerevisiae active folates. This was a common metabolic feature in both the strains of mice. Although coconut oil diet caused a decrease in the ratio of nonmethyljmethyl folates to varying extent in the two strains of mice (Group II, Tables 2 & 3 ) , the effect of dietary cholesterol (Group IV, Tables 2 & 3) on this ratio remained rather same. Table 4 shows the growth rate of both the strains . Coconut oil diet (Group II) significantly decreased the growth of the C57BL/6 strain in the latter half of the experiment. Addition of sesame oil to the diet (Group III ) could restore the growth rate to normal level in this strain. Coconut oil-cholesterol diet (Group IV) did not retard the rate of growth of the animals in both the strains. It is interesting to note the strain difference in growth rate influenced by coconut oil. The AKR strain of mouse did not exhibit any retardation of growth rate on coconut oil diet. Inter species differences in folate metabolism ( 10) and the differences in the hepatic levels of various folate derivatives and folate metabolizing enzymes ( II ) had been reported earlier. Our results presented here show that the concentration of folates in liver of AKR strain of mice is more than 30% higher than in the liver of C 57BL/6 strain. Thus although the hepatic folate levels in C57BL/6 strain of mice is close to that reported by Johlin et al. (II), the higher levels of hepatic folates in AKR strain of mice suggest a possible correlation between enhanced folate levels in liver and resistance to atherogenesis reported in this strain (12) .
Conclusion
Higher hepatic folate content in the AKR strain could mean a higher turnover of one-carbon groups through folate pool and a more efficient metabolic disposal of homocysteine thereby preventing its accumulation and subsequent development of abnormalities in vascular endothelium making it less prone to arteriosclerosis.
